Purpose. To compare the outcome of fixed-bearing posterior-stabilised versus cruciate-substituting prostheses in 46 patients who underwent primary bilateral total knee replacement (TKR). Methods. Records of 35 women and 11 men aged 54 to 78 (mean, 67) years who underwent primary bilateral TKR for osteoarthritis (n=44) and rheumatoid arthritis (n=2) were retrospectively reviewed. A fixed-bearing posterior-stabilised prosthesis (Zimmer NexGen Legacy flex [LPS-Flex]) was used in one knee, and a fixed-bearing cruciate-substituting prosthesis (Depuy Press Fit Condylar Sigma CS [PFC CS]) was used in the contralateral knee. The mean time interval between the 2 operations was 34 (range, 4-60) months. All operations were performed by the same group of surgeons using standardised techniques. The medial parapatellar approach was used, and the patella was resurfaced. Rehabilitation was also standardised. Outcome measures included the pre-and post-operative active range of movement Patellar clunk syndrome in fixed-bearing posterior-stabilised versus cruciate-substituting prostheses
fixed-bearing Press Fit Condylar Sigma Cruciate Substituting (PFC CS), which is the predecessor of the newer DePuy Press Fit Condylar Posterior Substituting prosthesis. Patellar clunk syndrome usually occurs in knees with a posterior-stabilised prosthesis when a suprapatellar fibrous nodule moves in and out of the intercondylar box of the femoral component during flexion and extension. Its causes are multifactorial and include component design, surgical technique, abnormal patellar tracking, and implant malpositioning. We compared the outcome of these 2 prostheses (LPS-Flex and PFC CS) in 46 patients who underwent primary bilateral total knee replacement (TKR).
Materials and Methods
Records of 35 women and 11 men aged 54 to 78 (mean, 67) years who underwent primary bilateral TKR from 2004 to 2010 for osteoarthritis (n=44) and rheumatoid arthritis (n=2) were retrospectively reviewed. The LPS-Flex prosthesis was used in one knee and the PFC CS prosthesis was used in the contralateral knee. The mean time interval between the 2 operations was 34 (range, 4-60) months. The time lag depended on the severity of symptoms and the availability of operation time slot.
All operations were performed by the same group of surgeons using standardised techniques. The medial parapatellar approach was used, and the patella was resurfaced. Tourniquets were applied to achieve meticulous haemostasis, and drains were inserted.
Rehabilitation was also standardised. Early active mobilisation exercise and immediate full weight bearing walking were allowed. Patients were followed up regularly. Outcome measures included the pre-and post-operative active range of movement (measured by a goniometer) and the American Knee Society Score. Postoperative complications were documented.
The 2 groups were compared using the paired t-test. A p value of <0.05 was considered statistically significant.
results
At one year, respectively for knees with PFC CS and LPS-Flex prostheses, the mean fixed flexion contracture was 1.2° (range, 0°-10°) and 0.4° (range, 0°-15°) [p=0.13], and the maximum flexion was 102.4° (range, 70°-130°) and 103.8° (range, 70°-130°) [p=0.27]. The American Knee Society scores were 181.8 (range, 119-190) and 182.0 (range, 119-190) [p=0.6]. Three knees with the PFC CS prosthesis developed the patellar clunk syndrome, compared to none with the LPS-Flex prosthesis (p=0.24, Fisher's exact test, Table 1 ). There were no other complications, such as infection, thromboembolism, neurovascular injury, patellar instability and fracture.
The onset of the patellar clunk syndrome in the 3 knees was around one year after the operation, and the range of movement in such knees was 0° to 100° ( Table  2) . Axial alignment was good on radiographs. Rotation of the femoral and tibial components was assessed using computed tomography. 1 Table 1 Pre-and post-operative outcomes of the 2 groups rotation was indicated by the angle between the epicondylar axis and the component's transverse axis ( Fig.) . Normally, the femoral component should be parallel to the epicondylar axis. Tibial component rotation was indicated by the angle between the anteroposterior axis of the component and a line joining the tibial geometric center and medial onethird of tibial tubercle ( Fig.) . Corresponding internal rotation should be <18º, otherwise the frequency of patellofemoral complications increases. There was no excessive combined internal rotation in the 3 knees. All 3 patients were managed conservatively.
discussion
Studies of bilateral TKR with different prostheses in the same patient have compared mobile versus fixed-bearing models, 2-4 standard versus highflex models, 5 and standard versus gender-specific models. 6 Patellar clunk syndrome has been reported in different models, especially in posterior-stabilised prostheses. [7] [8] [9] [10] [11] [12] [13] The cause of patellar clunk syndrome is multifactorial; the component design is one factor. Femoral components with larger intercondylar box ratios (defined as the ratio of the length of the intercondylar box to the anteroposterior size of the component) are more likely to be associated with patellofemoral complications. This is because proximal pole of the patella and the anterior edge of the intercondylar box come into contact earlier during flexion. 11 The PFC CS femoral component has a higher ratio (0.85 to 0.87) than others (<0.7). In our study, the PFC CS was associated with more patellar clunk syndrome but not significantly, which could be due to the small sample size. A flexion range of at least 90° is necessary for the patellar clunk syndrome to occur when the superior pole of the patella (where the fibrous nodule is located) comes into contact with the intercondylar box and causes soft-tissue entrapment. 8 Compared to its predecessor, the LPS-Flex femoral component has a deeper trochlea groove and a more posteriorly situated intercondylar box, which is considered to reduce the liability to patellar clunk syndrome. An improved press fit condylar posterior-substituting femoral component with a deeper trochlear groove and smooth transition of the inter-condylar box to better accommodate any peri-patellar fibrous nodule is recently available, and early studies showed that it decreases the frequency of patellar clunk syndrome. 13 One limitation of our study was the difficulty the patients experienced in separating the function of their 2 knees during assessment. To standardise comparisons, the Knee Society scores were measured at postoperative one year when patients had completed the entire rehabilitation programme and the knee range of movement had plateaued. Patellar clunk syndrome usually appears around one year after TKR. 7, 8, 10, 12 conclusion Both the LPS-flex and PFC CS prostheses produce good clinical outcome. The PFC CS prosthesis is associated with more patellar clunk syndrome. This might be due to the design of its femoral component, which is recently improved with the Press Fit Condylar Posterior Substituting prosthesis. Further evaluation of the outcome of this latest model is warranted.
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